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METHODS FOR DETECTION AND ESTIMATION 

OF DAMAGE IN COTTON FIBRES 

DUE TO MICRO-ORGANISMS 

0. FOREWORD 



0.1 This Indian Standard was adopted by the 
Indian Standards Institution on 6 December 1964, 
after the draft finalized by the Textile Chemistry 
Sectional Committee had been approved by the 
Textile Division Council. 

0.2 Cotton fibres are liable to be attacked and 
damaged by micro-organisms, such as bacteria 
and fungi at three" stages (i) during cultivation as 
cotton bolls on plants, (ii) after harvest as KAPAS 
in the farm storage, and (iii) as lint during transit 
and storage in godown. The deterioration is 
promoted by climatic conditions prevalent in 
tropical and subtropical countries. Formulation 
of standard methods for detection and estimation 
of damage in cotton fibres due to micro- 
organisms, therefore, needs no emphasis. 

0.3 Moisture is essential for the development and 
growth of micro-organisms, the amount of mois- 
ture required being dependent upon the type of 
organisms. Thus, fungi usually develop when 
the relative humidity of the environment appro- 
aches about 75 percent and the growth is rapid 
when the relative humidity is above 85 percent. 
Bacteria, on the other hand, are active only when 
the substrate on which they arc present is itself 
wet. 



0.3.1 During cultivation the cotton plants and 
particularly the cotton bolls suffer microbial 
attack by micro-organisms from soil or environ- 
ment. The extent of damage is governed by the 
micro-climate and the type of plant. 

0.4 Fungi may appear as fine downy growth or as 
dark spots or stains causing * discolouration of 
fibres and forming fibrelocks in cotton bolls. 
Mould growth may affect bunch of fibres in 
limited and isolated regions with no tendering in 
between two such regions. But if the fibres had 
been in contact with soil or contaminated with it 
and then exposed to dampness, the entire fibre or 
whole of fibrelocks may show uniform tendering. 

0.5 The degree of growth of micro-organisms as 
well as their tendering effect may differ widely 
from fibre to fibre and within a fibre itself. It is, 
therefore, nOt necessary to submit the results of 
tests prescribed in this standard to statistical 
analysis. 

0.6 In reporting the result of a test or analysis 
made in accordance with this standard, if the 
final value, observed or calculated, is to be- 
rounded off, it shall be done in accordance with 
18:2-1960*. 



♦Rules for rounding off numerical values ( revised ). 



1. SCOPE 

1 .1 This standard prescribes methods for the 
detection and estimation of damage in cotton 
fibres due to micro-organisms. 

1.1.1 The methods are applicable to cotton 
fibres in boll stage and also during storage and 
transit from the farm to the industry. 

2. SAMPLING 

2.1 Samples for test shall be selected so as to be 
representative of the lot. 

2.2 The samples shall be first visually examined 
for the presence of mould growth visible as iso- 
lated dark portions, stains or discolouration in 
fibres or tufts of fibres. Such fibre lots shall be 
separated as test sample. 

2.2.1 In the absence of any indicative visible 
mildew symptoms, the samples shall be examined 
under ultraviolet light for fluorescence. Those 



fibres or tufts of fibres that show fluorescence shall 
be separated as test sample. 



3. TEST SPECIMENS 
SPECIMENS 



AND CONTROL 



3.1 From the test sample ( see 2.2 and 2.2.1 ) 
draw at random 15 specimens each weighing 
about 5 g; these shall constitute the test specimens 
for the purpose of 5.2.1, 5.2.2, 5.2.4, 5.3.1, 5.3.2 
and 6*1.1. 

3.2 From that portion of the sample from which 
test sample ( see 2.2 and 2.2.1 ) has been sepa- 
rated, draw at random six specimens each weigh- 
ing about 5 g; these shall constitute the control 
specimens for the purpose of 5.2*3, 5.2.5 
and 6.1.3. 

4. REAGENTS 

4.0 Qjiiality of Reagents — Unless specified 
otherwise, pure chemicals shall be employed in 
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tests and distilled water {see IS: 1070-1960* ) 
shall be used where the use of water or distilled 
water as a reagent is intended. 

Note — * Pure chemicals ' shall mean chemicals that 
do not contain impurities which affect the experimental 
results. 

4.1 Baiioon Test Reagent — prepared by dis- 
solving 15 g of caustic soda in 85 ml of water and 
mixing equal parts of this solution and carbon 
disulphide, 

4.2 LactcpheacS SolutiGu — prepared by dis- 
solving 100 g of phenol in 100 ml of water and 
adding to the solution 100 ml each of glycerine 
and lactic acid. 

4.3 Cott<m Bine Solation — prepared by mak- 
ing a saturated solution (about 25 ml) of 
cotton blue ( Colour Index No. 51 190 ) in 95 per- 
cent alcohol and adding to 10 mi of this solution 
10 ml of glycerine and 80 ml of water. 

4.4 Cotton Biue-LACtophenol Solution — pre- 
pared by mixing equal volumes of cotton blue 
and ladtophenol solutions. 

4.5 Congo Red Solution — prepared by making 
a 2 percent solution of Congo red ( Colour 
Index No. 22120 ) in water. 

4.6 Caustic Soda Solutions — (i) prepared by 
dissolving 1 1 g of caustic soda in 89 ml of water, 
and (ii) prepared by dissolving 18 g of caustic 
soda in 82 ml of water. 



5. DETECnON OF DAMAGE 

5.1 Apparatus — For the purpose of this test, 
the following apparatus shall be used: 

a) Electrical ^H meter or Lovibond com- 
parator, and 

b) Microscope with a magnifieation range 
of 50 to 900. 

5.2 Procedure 

5.2.1 Draw about one gram of the fibres from 
one of the specimens drawn as in 3.1, place it in 
a clean, dry, wide-mouthed glass-stoppered bottle 
( 50 ml capacity ) and leave it at room tempera- 
ture ( temperature range 25*'-28°C ) for three 
hours. Remove the stopp)er and smell the con- 
tents of the bottle, taking a deep breath. 

NOTR — The presence of characteristic musty odour is 
indicative of the growth and attack of micro-organisms. 
If the test samples are damp, the odour will be dominant. 

5.2.2 From another test specimen drawn as 
in 3.1, take about one gram of the fibres and cut 
them into small bits. Take a wide-mouthed 
conical flask and rinse it thoroughly with distilled 
water. Place the bits in the flask, add 10 ml of 
distilled water and boil for half an hour. Take 
the supernatant liquid and determine itspH value 

*Specincation for water, distilled quality ( revised ) . 



with the pH meter or Lovibond comparator, 
noting down the temperature of the supernatant 
liquid. 

5.2.3 Determine the pH value of the aqueous 
extract of the control specimen drawn as in 3.2, 
following the procedure prescribed in 5.2.2. 

NOTK — With fungal attack the pH value generally 
shifts towards the acid side, whereas with bacterial attack 
it generally shifts towards the alkaline side. 

5.2.4 Take about 50 to 60 fibres from the test 
specimen drawn as in 3.1, mount them paraiiei 
on a glass slide, cover them with a cover plate and 
treat them with balloon test reagent. Examine 
the fibres under microscope after 30 minutes. 

It 

5.2.5 Treat similarly the fibres from a control 
specimen drawn as in 3.2- and examine them 
under microscope. 

Note — Undamaged fibres will show formation of 
balloons or beads ( see Fig. 1 ) whereas damaged fibres 
will not show formation of any balloons or beads ( see 
Fig. 2 ). 

5.3 Detecdon of Fangal or Bacterial Damage 

5 J.l From four test specimens ( see 3.1 ) take 
few fibres from the stained portionp, mount them 
on a glass slide and irrigate them with a few 
drops of lactophenol solution. Cover the fibres 
with a cover plate and examine them under 
microscope, ' 

NoTB — The presence of spores, fu^^l fructifications 
and hyphae indicate damage due to fungi ( see Fig. 3 ). 

5.3.2 Take a sufficient number of fibres from 
four test specimens ( see 3.1 ) and place them in a 
watch-glass. Treat the fibres with a few drops of 
cotton blue-lactophenol solution for 1 to 2 minu- 
tes. Remove the colour from the surface of the 
fibres by treating them with lactophe]%>l solution. 
Mount these fibres on a nimiber of gla«5 slides in 
lactophenol and examine them under ^the micro- 
scope, 

NoTK — A magnification of 50 to 500 should be used 
for detection of damage due to fungal attack and a 
magnification of 500 to 900 should be used for detection 
of damage due to bacterial attack. 

5.3.3 If. under a magnification of 50 to500s the 
slides prepared as in 5.3.2 {see Fig. 4, 5 and 6 ) 
show, as compared to undamaged fibre ( see Fig. 7 ), 

a) incisions or cracks on the cuticle of the 
fibre, and/or 

b) damage to primary and secondary walk of 
the fibre from the cuticle inwards, and /or 

c) hyphae within the lumen, 

report the lot to have been damaged by fungal 
attack. If, under a magnification of 500 to 900, 
the slides prepared as in '5.3.2 ( see Fig. 8 and 9, 
and Note I ) show, as compared to undamaged 
fibre ( see Fig, 7 ) indentations or serrations of the 
fibres from the cuticle inwards, that is towards 
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, xcpon the lot to have been damaged 

_..^„! l^lte extent of indezUstioiu or lenationt k a 
ffOod WScaiSoo of tbe inteicinty of bM^Mal ~ damage. 
Tho|Hh in lheakie,of ftmgal attvckthe primary and the 
■eeoMary 'vrnXk of die &ms are damaged, in the case of 
hmemM attaek» the teoondary watt^ and the primary 
waU'imaiediatdy-pext to it do not usually mdi<^te 
damage exM|»tin die case of hig^y affected fibroi. 

N6n2-*The larger the number of indsioDs or 
<MclcMm the cuticle of the fibres, the larger the quantity 
of hyph»witya the lumen, and the greater the d<sree 
of damage bf the primary and the secondary walls of the 
fibres fim tlw cuade hkwards, the greater, the damage 
by fttngL 

f . BRIMATION OF DAMAGE 
(•tJ^icvM of Damage (Damage CSoant 



€.1.1 iVm;<dkr« — Take about 0*1 g of fibres 
fircmk four test jpedmem drawn as in 3*1 and 
place them in 50-^ beaker. Immerse the fibres 
m 11 percent caustic soda solution lse$ 4«6 (i)] 
fen' three minutes and wash them thoroughly 
with distilled water. Treat the fibres with Coi^ 
red iolution for 10 minutes. Rinse the fibres with 
di^iUed water to rea^ve the excess of stain. 
Mount the stained fibres on glass slides and treat 
them with 18 percent caustic soda solution 
[ sn 4*6 (ii) ] for one minute. Cover the fibres 
with cover plates smd examine them under the 



microscope with a, magnification of 200. Examine 
five slides and about v500 fibres. 

Nora 1 — Damaged fibres wBl show irregular stain 
patch<», spiral stumog and crac^. Severe bacterial 
damage is ixkdieatedby fiufiy or fuzxy appearance of the 
fibres Ci« 1%. 10, n, 12 and 13 ). 

Nova 2 — Undamaged fibres will show three types of 
stains depending upon the maturity of the fibres. Im« 
mature fibres will show convolutions and pink stains. 
Half-mature fibres will become faintly red and highly 
mature fibres will show rupture due to swelling and 
reveal regular red stain spuab^ vfhkh should not be 
mistaken for damaged fibres. 

6,U Count separately the number of damaged 
and undamaged fibres on the slides. Calcubite 
the damage count of the fibres ar follows: 



where 



Damage count «■ , , X 
a 4" * 



100 



a » number of damaged fibres, and 
b = ntunber of imdamaged fibres. 

6.1.3 Repeat the procedure prescribed in^6.1«l 
and 6»1^ to determine the damage count of 
fibres taken firom four control specimens drawn as 
inSJt. 

6.1.4 Compare the damage count values 
obtained as in 6.1.2 and 6.1.3. 

NoTB -^ Control specimens should have the lower 
damage count values than the test specimen. 




Fio. 



1 Um>Aif AGED Cotton Fibbv Sbowino 

BaXiIiOON FOBICATIOK 



Fig. 2 



Damagsd Cottok Fibbb Showing No. 
Baixoon Fobmatzok 




Fig. Z Cotton Fxsaa Showing FukgaIi Gbowth 
(Htfhab and Spobbs) 



Fig. 4 



Cotton Fibeb Showing Incisions ob Cbaoxb 
on its Ctttiolk 



ISt29M.1964 





Fio. 6 CoTTOK Febbb Showing Fuhtgal Infxc- 
TiON — Hyfhak and Sfobbs Inbidb and Lumbk 



Fzo. 5 Cotton Fibbb Showing Davaob to its 

PBIKABT AN0 SSOONSABT WaLEA VBOK THB 
QurmtM INWABOS 




Fio. 7 Undamaobo Cotton Fibbb 




Fto. 8 



OoTtoN FIB3UB Showing Modbbat^ 
Baotbbiaii Daxaob 



Pig, 



9 Cotton Fibbb Showing Sbtsbb 
Baotbbiaii Daxaob 




Fig. 10 Undakaobd Cotton Fibbb 
( Avtbb Congo-Rbd Tbst ) 



Fig. 



11 Cotton Fibbb Showing Modbbatb 
FuNGAii Daxagb 




Wk. 



:(2 Cotton Fibbb Showing Sbvsbb 
Fungal Damagb 



Fig. 13 I Cotton Fibbb Showing Sbtbbb 
Baotbbiai. EUhaob 
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